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i.\j  provide  results  oi;  engine  (test  on  a  luodified  version  of  MIL-L-23699C  Oil 
(.MliKiVDCOM  is  the  proponent  for  this  test). 

dACKGROUND ; 


l’lu^i  oL'L'ice  I'oMikn- Lc-d 
It)  through  29  J.'mu.iry  I9yi, 


l‘)()  Itoiii  I  i  I  ic.'ii  iuit  at  CCAi),  during  the  period 
(ibing  a  T51-h-ldU  engine  in  a  CCAD  Test  Cell. 


no  primary 


objectives  of  '''tTie^t  e.st  was  to  evaluate  MIL-L-23699  oil  with 


corrosion  inhibitor  additive  (prepared  by  MERADCOM)  and  to  qualify  a  new  vendor 
source  for  First  and  Second  Stage  Gas  Producer  Turbine  Blades.  Several  repairs 
to  parts  were  also  being  evaluated.  This  report  will  address  the  test  oil  only 


i.  The  CCi\D  Test  Cell  Lubrication  System  is  massive  in  comparison  to  an\^rc 
Lubrication  System  such  a  system  could  not  produce  realistic  test  results. 


■; 


:craf t 

simulated  aircraft  lubrication  system  was  designed,  fabricated,  and  used  to 
recently  engine  test  an  on-line  ferrograph  analyzer.  This  system  was  patterned 
after  the  UH-Ul  aircraft,  having  the  same  oil  capacity  and  using  the  same  oil 
cooler  and  oil  cank^  See  Appendix  A  for  further  details.  The  simulated  aircraft 
lubrication  system^i^^used  during  the  150  hour  qualification  test.  See  Appendix 


TEST  PLAN: 

1.  The  150  hour  qualification  test  was  conducted  in  accordance  with  Lycoming 
Test  Specification  XT5313.4c  with  the  following  changes: 

a.  Power  setting  were  established  where  possible  from  TIT  maximum  limit 
rather  than  SFC. 

b.  Seven  oil  samples  were  taken  during  each  six  hour  cycle  of  test  and 
submitted  to  the  laboratory  for  analysis. 

c.  The  cycle  time  was  changed  to  permit  two  shift  operation  without  the  two 
hour  cool  down  time. 

d.  The  engine  testing  was  conducted  manually  as  the  test  sequences  required 
are  not  in  the  computer  program.  Only  the  initial  calibration  run  at  the 
beginning  of  the  test  and  at  the  conclusion  were  computer  runs.  See  Appendix 

B  and  C . 

I 

2.  The  Lycoming  test  specification  is  not  included  in  the  report  but  is 
available.  It  specifies  engine  loads  and  times  to  be  run  at  each  power  setting. 
The  test  is  more  severe  than  would  normally  be  experienced  during  aircraft 
operation.  The  PEI  provides  special  instructions  for  CCAD  during  engine 
assembly,  test  and  disassembly.  See  Appendix  B. 


l'i:ST  AND  OBSERVATIONS: 


i.  1  iu-  iiiiLial  oaiibraLioa  oi'  Che  engine  indicaced  it  would  produce  rated  power 
,1  NI  speed  and  1075“F  MGT  ac  standard  day  seal  level  condition  which  is 

ivi  i.ii^e.  Oil  ceisiperacurob  from  the  1(2  and  i(2  bearing  packages  were  normal.  Oil 
> uiKMimpL ton  ior  the  ca 1 Lhrat ion  run  was  aero.  See  Appendix  C. 

i.  Tile  lirst  cycle  oi  Cite  test  was  run  with  no  unusual  problems.  The  engine 
at  maximum  power  developed  1437  horsepower  with  a  48“F.  ambient.  The  bearing 
oil  out  temperatures  were;  il2  bearing  package  354°F,  i/3  bearing  package  331®F. 
i'hese  temperatures  were  oitta  ined  using  the  aircraft  duplicated  oil  system.  This 
system  also  uses  bleed  air  from  the  engine  to  run  Che  oil  cooler  blower  fan. 

3.  The  150  hours  of  testing  was  performed  with  no  unusual  problems.  There  was 
no  noticeable  oil  consumption,  make  up  oil  was  added  for  chat  removed  for 
laboratory  testing.  The  engine  vibration  was  normal  and  did  not  change  during 
the  test.  Bearing  oil  temperatures  during  testing  did  not  significantly 
Lacrease. 

4.  The  engine  performance  after  completion  of  the  150  hour  test  had  decreased 
slightly;  it  produced  normal  raced  power  with  an  NX  speed  of  99.7%  and  1110°F 
MGT.  This  is  well  within  normal  degradation  as  the  compressor  picks  up  some  oil 
and  dust  during  operation  which  decreases  compressor  efficiency.  See  Appendix 

E. 


5.  Seven  (7)  oil  samples  were  taken  each  six  (6)  hour  cycle.  These  were  carried 
to  the  laboratory  and  a  spectrographic  analysis  run  on  each  sample.  There  were 
no  significant  increases  of  any  metals  during  the  test.  The  results  were  dis¬ 
cussed  with  the  laboratory  personnel.  See  Appendix  F  for  an  example. 

6.  A  one  quart  sample  was  taken  after  75  hours  of  the  test  was  completed  and 
also  after  150  hours.  These  samples  were  sent  to  the  laboratory  with  a  request 
for  foaming  characteristics  test  per  ASTM-D-892-72 .  The  results  are  given  in 
Appendix  G. 

7.  The  engine  was  disassembled  after  completion  of  the  test  and  all  parts  laid 
out  for  inspection.  Personnel  from  MERADCOM  visited  CCAD  and  inspected  the 
gears,  bearings  and  seals.  All  gears  and  bearings  were  in  good  condition  with 
no  unusual  discoloration  or  wear.  The  seals  did  not  indicate  any  abnormal  wear 
or  leakage.  The  number  one  seal  which  is  the  most  likely  to  leak  during  test 
indicated  no  leakage  and  only  a  minor  amount  of  coking. 

ANALYSIS: 

1.  Tests  stiowed  no  adverse  affects  in  using  this  modified  version  of 
MIL-L-23699C,  observations  during  test  and  after  engine  disassembly,  indicated 
this  modified  oil  functioned  (cleaned,  cooled,  and  lubricated)  as  good  as  the 
standard  MIL-L-23699C  oil.  These  was  no  unusual  coking  of  seals  or  wear  on  gears 
of  bearings. 


2 


I'lliij  ceyc  did  aoc  address  corrosion  resistance.  A  comparative  corrosion 
:  t.  s  L^a.iiicu  tcsL  ui  the  modified  vs.  standard  MIL-L'23699  oils  will  be  (or  has 
iu  L'u;  i;uiiducLed  by  MilKAUCUM.  if  further  testing  of  the  long  range  effects  of 
;  111  i  modified  oil  is  desired,  suggest  Mr.  Bill  Masters,  TSARCOM,  be  contacted 
ii  AV  b93-3041.  Mr.  Masters  can  have  the  oil  tested  in  aircraft  at  the  best 
iio.ird  (Fort  Kueker,  AL)  .  This  would  provide  the  quickest  method  of  extended 
:;ci  vice  LesLiiiv,  the  modil  ied  oil. 


3 


APPENDIX  A 


i»ii>  I  I  >.  ii  lull  ui  Ull-lU  airccalL  iubi'lcaCiun  system  in  CCAD  test  cell. 

1 .  llie  test  ceil  lubrication  system  has  a  much  greater  quantity  o£  oil  than  an 
iLrcraft  lubrication  system  and  has  additional  filtration.  It  also  has 
temperature  control  fur  both  heating  and  cooling  to  maintain  a  constant  oil  in 
temperature.  To  realistically  test  the  ciiaracteristics  of  the  modified 
M1L-L-23699C  oil,  it  was  decided  to  use  a  system  developed  for  a  previous  project 
witich  duplicate.s  the  aircraft  oil  system.  This  system  was  designed  and  used 
during  a  ferrograph  analyzer  test. 

2.  The  design  of  a  portable  lubrication  system  that  duplicates  the  UH-IH 
aircraft  system,  in  both  function  and  oil  capacity  (three  gallons),  was  built. 
Figure  I  is  a  drawing  of  test  cell  installation;  Figures  2  and  3  are  photographs 
of  test  cell  with  engine  installed;  Figure  A  is  the  control  room. 
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STATEMENT  OF  WORK; 

1.  Assemble  and  test  T53-L13B  engine  S/N  K-117  per  following  instructions 
using  the  simulated  oil  system  developed  in  project  MEEP-5477. 

2.  The  oil  system  will  be  disassembled  and  all  parts  cleaned  and  flushed. 

3.  Reassemble  oil  system  and  cap  all  lines. 

4.  Disassemble  test  engine  as  required  to  replace  all  main  shaft  seals 
and  install  the  test  parts  listed  below: 

a*  Steel  impeller  housing  P/N  1-101-370-03. 

b,  1st  stage  sealing  disc  P/N  1-100-135-03. 

c.  1st  and  2nd  stage  gas  producer  turbine  bla'^es, 

5.  First  and  second  stage  gas  producer  turbine  wheels  will  have  half  test 
blades  and  half  new  blades  from  supply.  Blades  will  be  weighed  and  paired 
such  that  the  test  blades  and  the  new  blades  are  alternately  placed  in 
each  turbine  disc. 

*  NOTE 

If  test  blades  do  not  have  any  special  markings  for  iden¬ 
tification  they  will  be  identified  using  a  vibropeen-  marker. 

An  *A"  will  be  marked  on  the'  forward  face  of  the  root  area. 

6.  A  150  hour  qualification  test  will  be  conducted  in  accordance  with 
Lycoming  Specification  XTS  313. 4. 1C  with  the  following  special 
instructions: 

a.  Power  settings  will  be  established  where  possible  from  TIT  maximum 
limit  rather  than  SFC. 


b.  Oil  sample  will  be  submitted  to  the  laboratory  at  the  end  of  each 
work  shift.  (Approximately  six  (6)  hours  of  engine  operation).  Samples 
'll  be  numbered  and  records  maintained  to  show  operation  time  at  each 
mple.  Laboratory  will  brn  provide  spectrograph ic  report  on  each  sample 
and  overall  analysis  at  the  end  of  test. 
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7.  Two  quarts  of  oil  will  be  taken  from  lubrication  system^  immediately 
upon  completion  of  test,  and  prepared  for  shipment. 


(j.  Test  engine  will  be  disassembled  to  allow  evaluation  of  'main  shaft 
seals  and  turbine  blades. 


9.  Test  blades  (as  received  from  manufacture)  will  be  dimensionally  and 
metalurgically  checked  by  the  laboratory.  A  report  is  required.  Further 
laboratory  assistance  will  be  required  to  evaluate  the  tested  blades. 


WILLETT  H.  HAGGERTY''  / 

Chief,  TSARCOM  Engr  Spt  Br  9  CCAD 
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REQUEST  ^OK  AND  RESULTS  OF  TESTS 


^AGC  NO 
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DD."r..l222 


MCPLACU  oo  roRM  laaa.  i  juu  m.  which  a  omocctc. 


AZQUIESI  FOR  AND  RESULTS  OF  TESTS 


PAC£  NO 


NO  Op  PAs^k  . 
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SECTION  A-HEQUEST  FOR  TEST _ 

j  FROM:  (InviuU*  Ziy  Cifde} 


:;('v;if.M'ii i I'  i.UAi'K;:: 


D/MAINTKNANCE 
ENGINE  DIVISION 
ENGINE  ASSEMBLY  BRANCH 
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NL-  UtM  'ANU,  0:<  .  1  V  '-AM/  tc 

NUMbCi< 


r53  ENGINE  PCN-ZQAQC5 

.1.  •  .  .<iAi  ro  ;ii  >.--j  * ;  1 1 T 

suwMini-.u 

OIL  7-  BOTTLES 


4  VIANUI=^ACTURING  PiJ^NT  NAME  AND  ADDRESS  (Inelude  ZIP  CutU) 


ENGINE  TEST  CELL#  U 

I*  i.  NljMUtH _ 
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12.  SPEC.  &  AMEND  AND/OR  DRAWING  NC 

)  a  RE\' 

REPRESENTED 

FOR  sample  a  DATE 

j'i.-S-Las? 

4  SHIPMENT  method  I  IS  OATC  SAMPLED  AND  SL  OMITTED  B  »' 
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4  MAMUKACruniNC  Pl.ANT  NAME  AND  AQDiiCSS  fhu-tuiU-  AlV  Co 


r^t  i'- •  rvyij.  r..i 


Cl .  c  A .  D 


CONTUAC'  NUNUJti^ 


o  ENO  item  ano/o;^  pROj.: 


P  O  NUMBER 


t»  sample  ?  -OT  NO 
NUMBER 
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0  vaterial  ro  qe  lOa.  QuANrirv 
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SECTION  8-RESUlTS  OF  TEST  i  <  '■  -It*  <zr«  tv/iU*'  pa^ttr  If  mure  N/nicr  ri'e/tuf  ci/; 


1  DATL  SAMPLE  RLOEIVED 

Jan  81 


4  test  performed 


.!  iMTt  RfcLUl'S  I<»  >1<  ;  t.U 


RESULTS  OF  VEST 


SAMPLE  RESULT 


i  l.AB  (REPORT  NUMCeIR 

81C0075 


REOU;*  i  MLNTS 


Foaming  characteristics  of  Mil-L-23699C  Lubricating  Oil 
ASTM  D  892-72 


Test  Results 

Sequence  1 
Sequence  II 
Sequence  III 


(Foaming  Tendency) 

Foam  value  in  ml,  at  end  of  5  min 
blowing  period  Maximum  -  5  min. 

5  ml  25  ml 

8  ml  25  ml 

5  ml  25  ml 


(Foam  stability) 

Foam  value  in  ml,  at  the  enc 
of  V)  min  settling  period 


13  Fpb  81 


DD  v;r..1222 
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E.  Charles  Wilson,  C/Chem  B 
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OATS  SAMPLE  RECciVEO 
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TEST  PERFOnMEO 


1  ?.  SA'I't  results  PCPO^TfcO 

1 
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RbSUL.'.  OF  '■fST 


3  LAB  REPORT  N4UMQcR 

81C0080 


SAMPLE  RESULT 


REOUlRtMENTS 


Foaming  characteristics  of  Mi1-L-23699C  Lubricating  Oil  ASTM  D892-72 


Test  Results 

Sequence  I 
Sequence  II 
Sequence  III 


(Foaming  Tendency) 
Foam  value  in  mil,  at  end  of  5  min. 
blowing  period 

Maximum  -  5  min. 


(Foam  stability) 
Foam  value  in  ml,  at  the 
end  of  1J3  min.  settling 
period 


2  mV. 
10  ml 

3  ml 


25  ml 
25  ml 
25  ml 


mtecyNlME  ANor^iTLE  oR.#tAs<Mf  conducting  test  signatuheV  I 
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13  Feb  ar  Obhn  B.  Bullington,  dadnist  E.  Charles  Wilson,  C/C 


E.  Charles  Wi' 


C/Chein  Br 
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